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SOUND ABSORPTION COEFFICIENTS OF THE tAA7 
MORE COMMON ACOUSTIC HMATERTALS aEr ose 


This letter circular is published primarily for the information and 
guidance of government agencies in the selection and use of commercially 
available. acoustic materials. To this end, data have been.included which 
show the effects of mounting and of painting on the acoustic properties of 
the materials. Only tests made at the National Bureau of Standards are 
included. 


CURRENT APPLICABILITY OF TESTS: 


Most of the listed sound absorption coefficients were obtained on sam- 
ples submitted by the manufacturerg of the materials. [It will be noted that 
many of the tests were made a number of years ago. However, these older 
tests aré included with the assurance of the manufacturers that the formula- 
tion of the materials is substantially the same now as it was when the 
materials were tested. 


APPROVAL OF MATERIALS: 


The inclusion of a material is not to be construed as a general ap- 
proval, or a warrant of the product by this Bureau. Rather, the intent is 
to show the performance to be expected from a material when it is used or 
applied in the manner described. 


CLASSIFICATION OF ACOUSTIC MATERIALS: 


The acoustic materials listed in this letter circular are divided into 
two groups, 1) acoustic tiles and 2) acoustic materials for plastic applica- 
tion, The classification of the acoustic tiles, as shown in the columns 
headed "Type" and "Class" is in accordance with Federal Specification 
SS-A-118 which is now being revised. The scheme for the classification is 
given on page 6 of this Letter Circular. 


SOUND ABSORPTION COEFFICIENTS: 


The sound absorption coefficient is defined as the absorbed fraction 
of the sound energy incident on a material. By custom, the coefficient at 
512 cycles per second is most often used in acoustic treatment of auditor- 
jums. The "noise coefficient" is the average, to the nearest multiple of 
0.05, of the coefficients for 256, 512, 1024, and 2048 cycles per second. 
As its name implies, the noise coefficient is ‘used when the problem is one 
of general noise reduction as in offices, restaurants, hospitals, and the 


like. 


EFFECT OF ABSORBENT AREA: 


Sound absorption measurements at this Bureau are made in the reverbver- 
ation chamber on samples approximately 72 square feet in area. It is well 
known that sound absorption coefficients depend to a large derree on the 
size and shape of the sample tested. Owing to diffraction effects, the 
smaller the dimension of a sample, the greater will be its avparent sound 
absorbing power. Therefore, for purpvoses of standardization, the coeffi- 
cients listed in this letter circular have been extrapolated to what they 
would be for an infinite area. Consequently, the values riven should be re- 


ei pa 


garded as approximate only. Slight differences in the coefficients of dif- 
ferent materials should be disregarded in favor of other factors such as 
appearance, fire resistance, light reflectivity, and paintability. 


MOUNTING: 


The method of mounting should be considered always in avpraising an 
acoustic material. Many ofthe materials exhibit larre differences in their 
sound absorption coefficients for different tynves of mounting. As a general 
rule, the greater the airspace behind a material, the greater will be its 
sound absorption. The figures given in this letter circular are valid only 
if the materials are mounted as they were when tested. For this reason, the 
exact method of mounting is given for each test. A table of the more or 
less standard mountings used in our laboratory is given on page 7. 


ACOUSTIC PLASTERS: 


Acoustic plasters require special skills in application because improper 
manipulation may markedly reduce their coefficients, Consequently, especial 
care should be exercised in writing specifications for acoustic plasters. 
Particular attention is called te those tests where the plaster was applied 
to a dry base coat. Should these particular plasters be applied to a green 
base, the absorption may be different. Also, the sound absorption coeffi- 
cients are affected materially by the time between the application of the 
first anc second acoustic plaster coats, the amount of moisture in the plas- 
ter surface when it is finally troweled or floated, and other factors of 
this nature. 


PAINTABILITY: 


The paintability of an acoustic material is an important factor which 
determines the useful acoustic life of the material. Perforated and certain 
fissured tiles offer no particular difficulties as to painting. Non-perfor- 
ated tiles and most acoustic plasters, on the other hand, require extreme 
care in their painting as one injudicious application of paint may effec- 
tively ruin the acoustic properties of such materials. In order to prolong 
the acoustic life of an acoustic material, it is strongly recommended that 
the material be spray painted rather than brush painted. Also, while the 
paint should be applied to hide the old surface reasonably well, no attempt 
should be made to bring the surface to the full color or shade of the paint. 


FIRE RESISTANCE: 


Acoustic materials vary widely as to their combustibility. The fire 
resistance ratings given in this Letter Circular for the prefabricated acous- 
tic units were obtained by the Bureau's Fire protection Section. [It should 
be carefully noted that these-.ratings anply only to the formulation of the 
product as it was when tested. Sometimes, a relatively slight chanre in the 
formulation will shift the fire resistance rating of the product from one 
fire resistance classification to another. Fire resistance ratings are de- 
fined in Federal Specification SS-A-118 and are abbreviated as follows: 


ec. Combustible 

s. Slow burning 
r, Fire retardant 
i. Incombustible 


we 


SUGGESTIONS FOR USE: 


It is not necessarily the case that materials of highest coefficient 
are the most advantageous. This is particularly true when an auditorium is 
to be treated acoustically. Usually, when there is room enough to apply the 
requisite amount, a material of lower coefficient will give equal and often- 
times better results than one of higher absorption, because of the more uni- 
form distribution of the material. Wowever, under certain conditions where 
localized echoes are to be eliminated, materials of higher coefficient must 
be used. Pertinent information on the acoustic treatment of rooms, par- 
ticularly those used for auditoriums, is contained in "Architectural 
Acoustics", Circular of the National Bureau of Standards, C418. Copies of 
this circular may be purchased from the Superintendent of Documents, U. S. 


Governnent Printing Office, Washington 25, D. C. for 5 cents each (stamps not 


accepted). 


Supplementary test data on any Of the materials listed in this Letter 
Circular will be furnished on request. 
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